Effects of long-term streptozotocin diabetes on cytoskeletal and cytosolic phosphofructokinase and the levels of glucose 1,6-bisphosphate and fructose 2,6-bisphosphate in different rat muscles.
We show here that long-term streptozotocin diabetes affects differently the intracellular distribution of phosphofructokinase (PFK), the rate-limiting enzyme of glycolysis, in tibialis anterior and gastrocnemius muscles. Diabetes, which causes ultrastructural damage in both muscle fibers, induced a decrease in PFK binding to cytoskeleton in gastrocnemius muscle but not in the tibialis anterior muscle. However, the allosteric activity of cytoskeleton-bound and soluble PFK was reduced in both kinds of muscles, most probably due to the decrease in the level of glucose 1,6-bisphosphate, the potent allosteric activator of the enzyme. Levels of fructose 2,6-bisphosphate remained unchanged. A change in the allosteric properties of the cytoskeleton-bound PFK was found only in the diabetic tibialis anterior muscle; in contrast to normal muscle, where only the soluble but not the bound enzyme responded to allosteric effectors, in the diabetic tibialis anterior muscle, the bound enzyme exhibited allosteric properties similar to the soluble enzyme. The reduction in both cytosolic and cytoskeletal PFK, and, thereby, glycolysis in these two kinds of muscles, which results most probably from the reported high pathological intracellular Ca2+ concentration, may contribute to muscle damage in diabetes.